Inhibition of tumor necrosis factor-alpha-dependent cardiomyocyte apoptosis by metallothionein.
Myocardial cell death is an important cellular event of heart failure. Tumor necrosis factor-alpha (TNF) accumulates in the failing heart and causes myocyte apoptosis, but the mechanism of this action is unclear. This study was undertaken to examine the relationship between TNF-induced cardiomyocyte apoptosis and activation of p38 mitogen-activated protein kinase (MAPK) through oxidative stress. Primary cultures of neonatal cardiomyocytes isolated from transgenic mouse hearts that overexpress metallothionein (MT) as well as cardiomyocytes isolated from wild-type mice were used. The treatment of wildtype cardiomyocytes with TNF at 10 ng/mL induced apoptosis, as detected by terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling and confirmed by Annexin V-fluorescein isothiocyanate binding. The apoptotic effect of TNF was significantly inhibited in the MT-overexpressing cardiomyocytes. Corresponding to the apoptotic effect, TNF at 10 ng/mL caused rapid phosphorylation of p38 MAPK in wild-type cardiomyocytes. The activation of p38 MAPK was further confirmed by an in vivo experiment treating the mice with TNF and measuring p38 MAPK activity using an immune complex kinase assay. The activation of p38 MAPK was not observed in the MT-overexpressing cardiomyocytes either in vitro or in vivo. Importantly, TNF-induced accumulation of reactive oxygen species was dramatically reduced in the MT-overexpressing cardiomyocytes as determined by a carboxy-H(2)-DCFDA staining method. This study thus suggests that p38 MAPK activation is likely involved in TNFinduced cardiomyocyte apoptosis, which is also related to reactive oxygen species accumulation.